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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device of an 
electric motor for driving a motor- driven vehicle, capable of 
preventing an abnormal rise in the temperature of an armature coil 
in an overload state of the electric motor. 

SOLUTION: The abnormal temperature rise of the armature coil, 
which arises when a condition occurs in which the drop of a 
rotational speed of a brushless DC motor 1 in a full throttle causes 
the temperature of the armature coils Lu to Lw to rise easily, is 
prevented by a controller 1 3 having two functions of deciding that, 
under the condition of a throttle opening being a prescribed 
deciding level or higher, the electric motor is in a locked state 
when the condition that the rotational speed of the brushless DC 
motor 1 is equal to or lower than a preset lock starting rotational 
speed continues during a given period of a deciding time, and of 
controlling the DC motor 1 in such a way that a drive current of 
the motor is caused to gradually decrease to a limit value at 
locking. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the motor for motor car both drives which controls the output of the motor for 
motor car both drives to the throttle opening which is the amount of displacement of a throttle operating 
member The throttle sensor which outputs the throttle signal of the magnitude which detected said throttle 
opening and ****ed in this throttle opening, At the time of a rotational-speed detection means to detect the 
rotational speed of said motor, and the stationary which controls the drive current of said motor according to 
said throttle signal that the output of said motor should be adjusted to said throttle opening, a drive current 
control means, Above the lock judging opening to which the throttle opening detected from said throttle signal 
was set And it judges with said motor being in a lock condition, when it continues between the lock initiation 
judging time amount to which the condition that the condition which has become below the lock initiation 
rotational speed to which the rotational speed detected by said rotational-speed detection means was set, or said 
rotational speed was zero was set. The condition that said throttle opening has turned into said under lock 
judging opening, Or a lock condition judging means to judge with the lock condition having been canceled 
when it continued between the lock discharge judging time amount to which the condition of having become 
more than the lock discharge rotational speed to which said rotational speed was set more highly than said lock 
initiation rotational speed was set, When judged Avith said motor being in a lock condition, the control mode of 
said drive cxxrrent is made into a lock mode. Drive current-limiting control which said drive current is decreased 
to limiting value at the time of a lock from the value decided by the drive current control means at the time of 
said stationary, and restricts the maximum of a drive current to below limiting value at the time of a lock is 
performed. At the time of the lock of which said drive current is made to increase to the value decided by the 
drive current control means from limiting value at the time of said stationary at the time of said lock, and said 
drive current-limiting control is canceled when judged with said lock condition having been canceled, a drive 
current control means. The control unit of the motor for motor c£ir both drives characterized by providing. 
[Claim 2] In the control unit of the motor for motor car both drives which controls the output of the motor for 
motor car both drives to the throttle opening which is the amount of displacement of a throttle operating 
member The throttle sensor which outputs the throttle signal of the magnitude which detected said throttle 
opening and ****ed in this throttle opening, At the time of a rotational-speed detection means to detect the 
rotational speed of said motor, and the stationary which controls the drive current of said motor according to 
said throttle signal that the output of said motor should be adjusted to said throttle opening, a drive current 
control means. Above the lock judging opening to which said throttle opening detected from said throttle signal 
was set And it judges with said motor being in a lock condition, when it continues between the lock initiation 
judging time amount to which the condition that the condition which has become below the lock initiation 
rotational speed to which the rotational speed detected by said rotational-speed detection means was set, or said 
rotational speed was zero was set. The condition that said throttle opening has tumed into said under lock 
judging opening. Or a lock condition judging means to judge with the lock condition having been canceled 
when it continued between the lock discharge judging time amount to which the condition of having become 
more than the lock discharge rotational speed to which said rotational speed was set more highly than said lock 
initiation rotational speed was set. When judged with said motor being in said lock condition, the control mode 
of said drive current is made into a lock mode. The value of said drive current is dwindled over the lock 
initiation control time amount set up to limiting value at the time of a lock from the value decided by the drive 
current control means at the time of said stationary. Drive current-limiting control which restricts the maximum 
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of said drive current to below limiting value at the time of said lock is performed. At the time of the lock of 
which the value of said drive current is made to increase gradually over the lock discharge control time amoxmt 
set up to the value decided by the drive current control means from limiting value at the time of said stationary 
at the time of said lock, and said drive current-limiting control is canceled when judged with said lock condition 
having been canceled, a drive current control means, The control unit of the motor for motor car both drives 
characterized by providing. 

[Claim 3] In the control unit of the motor for motor car both drives which controls the output of the brush loess 
direct current motor for motor car both drives equipped with the stator which has the armature coil of Rota 
which has a field, and n phase (n is two or more integers) to the throttle opening which is the amount of 
displacement of a throttle operating member The throttle sensor which outputs the throttle signal of the 
magnitude which detected said throttle opening and ****ed in this throttle opening, A rotational-speed 
detection means to detect the rotational speed of said motor, and the position transducer which detects the 
angle-of-rotation location to the stator of said Rota, The switching circuit prepared between said DC power 
supplies and armature coils in order to switch the phase which passes a drive current to said armature coil from 
DC power supply, A duty ratio operation means to calculate the duty ratio of said drive current to said throttle 
signal, The switch control means which controls the switching device which constitutes said switching circuit 
so that the drive current of an PWM wave which has the duty ratio calculated with said duty ratio operation 
means to the armature coil of the phase determined according to the output of said position transducer may be 
passed in order to rotate said Rota, Above the lock judging opening to which this throttle opening was set by 
making into throttle opening the amoimt of displacement by the side of accelerating of said throttle operating 
member detected from said throttle signal And it judges with said motor being in a lock condition, when it 
continues between the lock initiation judging time amount to which the condition that the condition which has 
become below the lock initiation judging rotational speed to which the rotational speed detected by said 
rotational-speed detection means was set, or said rotational speed was zero was set. When said throttle opening 
turns into said xmder lock judging opening, Or a lock condition judging means to judge with said lock condition 
having been canceled when it continued between the lock discharge judging time amount to which the condition 
of having become more than the lock discharge rotationeil speed to which said rotational speed was set more 
highly than said lock initiation rotational speed was set, When judged with said motor being in a lock condition, 
drive cxarrent-limiting control which is decreased to a limit duty ratio at the time of a lock from the value which 
calculated the duty ratio of said drive current with said duty ratio operation means, and restricts the maximum 
of said drive current to below limiting value at the time of said lock is performed. At the time of the lock of 
which it is made to increase to the value which calculated the duty ratio of said drive current with said duty ratio 
operation means from limiting value at the time of said lock when judged with said lock condition having been 
canceled, and said drive current-limiting control is canceled, a drive current control means. The control unit of 
the motor for motor car both drives characterized by providing. 

[Claim 4] In the control unit of the motor for motor car both drives which controls the output of the brush loess 
direct current motor for motor car both drives equipped with the stator which has the armature coil of Rota 
which has a field, and n phase (n is two or more integers) to the throttle opening which is the amount of 
displacement of a throttle operating member The throttle sensor which outputs the throttle signal of the, 
magnitude which detected said throttle opening and ****ed in this throttle opening, A rotational-speed 
detection means to detect the rotational speed of said motor, and the position transducer which detects the 
angle-of-rotation location to the stator of said Rota, The switching circuit prepared between said DC power 
supplies and armature coils in order to switch the phase which passes a drive current to said armature coil from 
DC power supply, A duty ratio operation means to calculate the duty ratio of said drive current to said throttle 
signal. The switch control means which controls the switching device which constitutes said switching circuit 
so that the drive current of an PWM wave which has the duty ratio calculated with said duty ratio operation 
means to the armature coil of the phase determined according to the output of said position transducer may be 
passed in order to rotate said Rota, Above the lock judging opening to which this throttle opening was set by 
making into throttle opening the amoxmt of displacement by the side of accelerating of said throttle operating 
member detected from said throttle signal And it judges with said motor being in a lock condition, when it 
continues between the lock initiation judging time amount to which the condition that the condition which has 
become below the lock initiation judging rotational speed to which the rotational speed detected by said 
rotational-speed detection means was set, or said rotational speed was zero was set. When said throttle opening 
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turns into said under lock judging opening, Or a lock condition judging means to judge with said lock condition 
having been canceled when it continued between the lock discharge judging time amount to which the condition 
of having become more than the lock discharge rotational speed to which said rotational speed was set more 
highly than said lock initiation rotational speed was set. When judged with said motor being in said lock 
condition, the control mode of said drive current is made into a lock mode. The duty ratio of said drive current 
is dwindled over the lock initiation control time amount set up to the limit duty ratio at the time of a lock from 
the value calculated with said duty ratio operation means. Drive current-limiting control which restricts the 
maximum of said drive current to below limiting value at the time of a lock is performed. When judged with 
said lock condition having been canceled, the duty ratio of said drive current at the time of said lock with said 
duty ratio operation means from limiting value The control unit of the motor for motor car both drives 
characterized by providing a drive current control means at the time of the lock of which it is made to increase 
gradually over the set-up lock discharge control time amount to the calculated value, and said drive current- 
limiting control is canceled. 

[Claim 5] The control unit of the motor for motor car both drives according to claim 3 or 4 further equipped 
with the control means for switching-circuit protection which performs control which the judgment result by 
said lock condition judging means is involved how, and restricts flie duty ratio of said drive current to below the 
limiting value set up beforehand that there is nothing when the temperature detected by the temperature sensor 
which detects the temperature of the switching device which constitutes said switching circuit, and said 
temperature sensor exceeds an allowed value. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.j... 9/9/2005 



JP,2002-247704,A [DETAILED DESCRIPTION] 



Page 1 of 12 



♦NOTICES* 

JPO cuid MCIPZ are not responsible £or any 
damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit which controls the motor used as a driving 

source of an electric scooter and electric cars, such as an electric vehicle. 

[0002] 

[Description of the Prior Art] The motor is equipped with the stator which has the armature coil of Rota which 
has a field, and n phase (n is two or more integers), and he is trying to control rotational speed generally by 
controlling the drive current passed to an armature coil by the controller. If a controller is carried out in recent 
years, many things using CPU are used. 

[0003] Moreover, as a motor which drives an electric car, many brush loess direct current motors are used. As 
everyone knows, the brush loess direct current motor is equipped with Rota which has a magnet field, and the 
stator which has the armature coil of the polyphase of two or more phases, and rotates Rota by switching the 
excitation phase of an armature coil according to the angle-of-rotation location to the stator of Rota. 
[0004] The position transducer which detects an angle-of-rotation location [ as opposed to the stator of Rota in 
the driving gear which drives this kind of motor ], The switching circuit prepared between DC power supply 
and an armature coil in order to switch the phase which passes a drive current to an armature coil firom DC 
power supply, The throttle operating member operated in case the output of a motor is adjusted, and the throttle 
sensor which outputs the throttle signal of the magnitude which detected the amount of displacement of a 
throttle operating member as throttle opening, and ****ed in this throttle opening. It is constituted by the 
controller which controls a switching circuit to switch the phase which passes a drive current according to the 
output of a position transducer in order to rotate Rota, 

[0005] By equipping the controller with CPU and making this CPU perform a predetermined program A duty 
ratio operation means to calculate the duty ratio of a drive current to the value of a throttle signal. The PWM 
control means which controls a switching circuit to consider as the current of an PWM wave which has the duty 
ratio which calculated the drive current with the duty ratio operation means. The angle-of-advance control 
means controlled to shift only the angle of advance which calculated the change-over include angle of the phase 
which passes a drive current to the throttle signal to the change-over include angle of the criteria decided by the 
output of a position transducer is constituted. 

[0006] The duty ratio of a drive current shows the rate of ON time amount to the period of turning on and off of 
a drive current here, and when the period of toff and turning on and off is set to T (= ton+toff) for the time 
amount fi"om which ton and a drive current become zero about the time amount to which a drive current flows, 
duty ratio DF is defined by DF=(ton/T) xlO0[%]. 

[0007] Although the output of a motor is adjusted in an electric car by carrying out the variation rate of the 
throttle operating members, such as an accelerator grip and an accelerator pedal In order to make operation 
feeling of a car good and to make smooth operation perform Duty ratio DF of a drive current is not controlled 
only to the amount alpha of displacement of a throttle operating member (throttle opening). Duty ratio DF is 
controlled to the both sides of the throttle opening alpha and rotational speed N to change the rate of change of 
duty ratio DF to a throttle operating member according to the rotational speed N of a motor [rpm], 
[0008] In controlling duty ratio DF to the throttle opening alpha and rotational speed N as mentioned above 
ROM is made to memorize the three-dimension map which gives the relation between the throttle opening 
alpha, rotational speed N, and duty ratio DF 6f a drive current. The technique of carrying out on-ofF control of 
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the switching device of a switching circuit is taken so that duty ratio DF may be calculated to rotational speed N 
and the throttle opening alpha by CPU and a drive current may be made intermittent by calculated duty ratio DF 
using this map. 

[0009] Moreover, in a brush loess direct cxarrent motor, only the predetermined include angle is shifting the 
change-over include angle (electrical angle) which switches the phase of the armature coil which passes a drive 
current to the theoretical change-over include angle decided by the mechanical configuration of a motor. The 
phase contrast of the change-over include angle of the phase which passes a drive cvurent, and a theoretical 
change-over include angle is called angle-of-advance gamma, and, generally this angle-of-advance gamma is 
set as the advancing side. 

[0010] In the brush loess direct current motor, generating torque and a maximum shaft speed change with 
above-mentioned angle-of-advance ganmia, and if the tooth lead angle of angle-of-advance gamma is carried 
out, although a maximum shaft speed will become low if angle-of-advance gamma is set up so that torque may 
be enlarged, and a maximum shaft speed will become high, generating torque becomes small. 
[001 1] usually, in using a brush loess direct current motor as a driving source of an electric car It is angle-of- 
advance gammao of normal about angle-of-advance gamma which can acquire torque big enough at the time of 
a low speed. It sets up by carrying out. It responds to the rise of rotational speed in the field in which rotational 
speed exceeds the set point, and is angle-of-advance gammao of normal about angle-of-advance gamma. It 
receives, and he carries out a tooth lead angle and is trying to hold the amovmt of tooth lead angles of angle of 
advance to maximum in the field exceeding the tooth-lead-angle termination rotational speed to which 
rotational speed was set. 

[0012] In performing the above angle-of-advance control, it controls to make it equal to the angle of advance 
which ROM was made to memorize the three-dimension map which gives the relation between the amount 
alpha of displacement of a throttle operating member (throttle opening), and rotational speed N and angle-of- 
advance gamma, calculated angle-of-advance gamma to the detection value of throttle opening, and the 
detection value of rotational speed using this map, and calculated the angle of advance of a motor. 
[0013] As mentioned above, it is angle-of-advance gammao of normal about angle-of-advance gamma in the 
field in which rotational speed exceeds the set point. While running the uphill etc. where the amount of 
displacement by the side of accelerating of a throttle operating member is made into max (condition of a full 
throttle) when performing control which carries out a tooth lead angle, it will be maintained at maximum by the 
amount of tooth lead angles of angle-of-advance gamma, and rated v^ue will be exceeded the drive current of a 
motor. When such a condition continues for a long time, the temperature of an armature coil rises and an 
allowed value may be exceeded. Since the time amount which the conmiutation of the drive current of a motor 
takes becomes long when the rotational speed of a motor falls extremely on an uphill etc. espeqially, the 
temperature of the armature coil of the specific phase of a motor rises abruptly, and there is a possibility that 
this armature coil may be damaged by fire. Moreover, since a big drive current continues flowing to the 
armature coil of the specific phase decided by the halt location of Rota when rotation of a motor stops on an 
uphill etc., the temperature of the armature coil is risen abruptly and damaged by fire. 

[0014] Therefore, when the temperature sensor which detects the temperature of an armature coil is formed and 
an xmusual temperature rise is detected by this temperature sensor, the output of a motor is restricted and the 
temperature rise inhibitory control which controls the temperature rise of an armature coil is made to perform 
by restricting a drive current in the control unit of the conventional brush loess direct current motor both for a 
motor car. 

[0015] However, even if it restricts a drive current at the time of a temperature rise, since the reactive current 
flows [ that angle of advance has carried out the tooth lead angle and ] mostly, the problem that temperature 
cannot fiilly be lowered arises. The control to which the lag of the angle of advance is carried out in order to 
lessen the reactive current, when the abnormality rise of the temperature of an armature coil is detected, in order 
to solve such a problem, and the control which decreases the duty ratio of a drive current may be combined, and 
may be performed. 

[0016] Although [ the above-mentioned explanation ] the duty ratio and angle of advance of a drive current are 
controlled If a load becomes excessive in the state of a full throttle, the rotational speed of a motor falls 
extremely or rotation of a motor stops, also when not controlling angle of advance, since the temperature of an 
armature coil will carry out an abnormality ri^e and a coil will be damaged by fire. It is necessary to perform 
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control which restricts the output of a motor so that the temperature of an armature coil may be detected and the 

temperature rise may be controlled. 

[0017] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the control xmit of the conventional brush 
loess direct current motor both for a motor car, a temperature sensor is formed only to the armature coil of the 
plane 1 of the armature coils of a polyphase, and when the temperature detected by this temperature sensor 
exceeds tolerance, it is made to perform temperature rise inhibitory control which controls the temperature rise 
of an armature coil by restricting the output of a motor. 

[0018] However, since the abnormality rise of the temperature may be unable to be detected in this way when 
only the temperature of the armature coil of the plane 1 of the armature coils of a polyphase is detected, and the 
abnormality rise of temperature arises only with the armature coil of a specific phase, protection of an armature 
coil cannot be aimed at accurately, 

[0019] For example, in a brush loess direct current motor, since conmiutation of a drive current is no longer 
performed when a motor stops by the overload in the state of a full throttle, the condition that a bigger current 
than the armature coil of other phases flows to the armature coil of a specific phase continues, the temperature 
rises, and a coil is damaged by fire. Since the abnormality rise of the temperature of an armature coil may be 
unable to be detected depending on the halt location of Rota of a motor when a temperature sensor is formed 
only to the armature coil of one phase and temperature rise inhibitory control is made to be performed, in order 
to prevent such a condition arising, protection of an armature coil cannot be aimed at accurately. 
[0020] Moreover, since the time amoimt to which a big drive current flows to the armature coil of a specific 
phase becomes long when the rotational speed becomes very low, it changes into the condition just before a halt 
and the time amount which the commutation of a drive current takes becomes long, although a motor does not 
lock, it will be in a lock condition and the same condition, and the armature coil of a specific pheise is 
overheated and there is a possibility of damaging by fire. Also in this case, since the abnormality rise of the 
temperature of an armature coil may be unable to be detected when only the temperature of the armature coil of 
one phase is detected, protection of a motor cannot be aimed at accurately. 

[0021 ] Then, in order to detect the temperature of all the phases of the armature coil of a polyphase, it is 
possible to form a temperature sensor for every armature coil of each phase, but if a temperature sensor is 
formed to the armature coil of all phases, it is unavoidable that cost becomes high. 

[0022] Moreover, since the temperature sensor which detects the temperature of an armature coil cannot be 
formed when the armature coil is prepared in the Rota side, temperature of an armature coil cannot be detected 
and temperature rise inhibitory control cannot be performed. 

[0023] The purpose of this invention is to prevent the temperature of an armature coil carrying out an 
abnormality rise, and offer the control unit of the motor for motor car both drives which enabled it to aim at 
protection of an armature coil, when rotation of a motor stops by the overload or it changes into the super-low 
rotation condition just before a halt, without detecting the temperature of an armature coil. 
[0024] Other pvirposes of this invention are to offer the control unit of the motor for motor car both drives 
which enabled it to prevent the unusual temperature rise of an armature coil, also when the armature coil is 
prepared in the Rota side. 
[0025] 

[Means for Solving the Problem] This invention relates to the control unit of the motor for motor car both drives 
which controls the output of the motor for motor car both drives using a microcomputer to the throttle opening 
which is the amount of displacement of a throttle operating member. 

[0026] In this invention, that the temperature of an armature coil carries out an abnormality rise in the motor for 
motor car both drives It notes being a time of the load of a motor becoming excessive, rotation of a motor 
stopping during operation, where throttle opening is enlarged to some extent, or rotational speed changing into a 
very low low rotation condition, the condition which rotation of a motor stopped in the condition that throttle 
opening has become more than predetermined judgment opening — and When the condition that the rotational 
speed of a motor fell below to lock initiation rotational speed is detected as a lock condition and this lock 
condition is detected, it prevents the temperature of an armature coil carrying out an abnormality rise by making 
the control which restricts the output of a motbr perform. 

[0027] Usually, the lock condition of a motor^calls a lock condition not only the condition that rotation of a 
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motor stopped completely but the condition of having fallen to the value with a very low rotational speed of a 
motor, on tiiese specifications, although the rotation says the condition of having stopped completely. 
[0028] The throttle sensor which outputs the throttle signal of the magnitude which detected throttle opening 
and ****ed in this throttle opening in this invention in order to embody the above-mentioned thought, At the 
time of a rotational-speed detection means to detect the rotational speed of a motor, and the stationary which 
controls the drive current of a motor according to a throttle signal that the output of a motor should be adjusted 
to throttle opening, a drive current control means. Above the lock judging opening to which the throttle opening 
detected from the throttle signal was set And it judges with a motor being in a lock condition, when it continues 
between the lock initiation judging time amoxmt to which the condition that the condition or rotational speed 
which has turned into below the lock initiation rotational speed to which the rotational speed detected by the 
rotational-speed detection means was set was zero was set. The condition that throttle opening has turned into 
said xmder lock judging opening. Or a lock condition judging means to judge with the lock condition having 
been canceled when it continued between the lock discharge judging time amount to which the condition of 
having become more than the lock discharge rotational speed to which rotational speed was set more highly 
than lock initiation rotational speed was set, When judged with a motor being in a lock condition, the control 
mode of a drive current is made into a lock mode. Drive current-limiting control which a drive current is 
decreased to limiting value at the time of a lock from the value decided by the drive cxirrent control means at the 
time of a stationary, and restricts the maximum of a drive current to below limiting value at the time of a lock is 
performed. When judged with the lock condition having been canceled, a drive current control means is 
established at the time of the lock of which a drive current is made to increase to the value decided by the drive 
current control means from limiting value at the time of a stationary at the time of a lock, and drive current- 
limiting control is canceled. 

[0029] In as mentioned above, the condition that throttle opening has become more than predetermined 
judgment opening The condition which rotation of a motor stopped, and the condition of having fallen below to 
the lock initiation rotational speed to which rotational speed was set are detected as a lock condition. If the drive 
current of a motor is restricted to below limiting value at the time of a lock when this lock condition is detected, 
it can prevent the condition that the temperature of an armature coil rises unusually arising by setting limiting 
value as the suitable value at the time of a lock. 

[0030] In this case, protection of an armature coil can be aimed at, without causing the rise of cost, since it is 
not necessary to detect the temperature of an armature coil and and a drive current control means can be 
constituted from on software at the time of a lock condition judging means and a lock. 

[003 1] Moreover, according to this invention, since it is not necessary to detect the temperature of an armature 
coil, also when an armature coil is prepared in the Rota side in the motor for motor car both drives, an armature 
coil can be protected from overheating. 

[0032] In addition, the lock initiation judging time amount set up in order to detect that the lock condition was 
started is set up short enough so that the temperature of an armature coil may not carry out the abnormality rise 
of what kind of case into the judgment time amount. 

[0033] Moreover, the lock initiation rotational speed used in order to judge that the lock condition was started 
Time amount to which a drive current flows continuously to the armature coil of each phase when throttle 
opening is max (at the time of a full throttle) (since a drive current begins to flow to the armature coil of each 
phase, it is decided by time amount until a drive current commutates to other phases with the rotational speed of 
a motor.) It is set as the value slightly higher than the rotational speed when reaching a tolerance value 
(resistance welding time taken for the temperature of an armature coil to reach a permission upper limit), 
namely, in the condition that the rotational speed of a motor is higher than lock initiation rotational speed, and 
commutation of a drive current is performed at the telophase of being comparatively short Since the time 
amoxmt to which a drive current flows to the armature coil of each phase is short enough, the temperature of the 
armature coil of each phase does not exceed an allowed value in the state of a fiall throttle, but if tiie rotational 
speed of a motor turns into below lock initiation rotational speed Lock initiation rotational speed is set up so 
that the time amoimt to which a drive current flows to the armature coil of each phase may become long and the 
temperature of the armature coil of a specific phase may carry out an abnormality rise. 
[0034] Moreover, at the time of the lock of a drive current, without carrying out the abnormality rise of the 
temperature of the armature coil of each phas^, limiting value is a value below the upper limit of the drive 
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current which it can continue passing to the armature coil of each phase, and is set as the value which can 
moreover generate a certain amount of torque from a motor. 

[0035] As mentioned above, when a motor was in a lock condition, a certain amount of drive current is passed 
to an armature coil, and it continued making it make it generate torque from a motor, for example a motor 
changes into a lock condition and stops on a slope, it can prevent losing the torque of a motor and a car driving 
backward. 

[0036] When judged with a drive current control means having a motor in a lock condition at the time of the 
above-mentioned lock The value of a drive current is dwindled by making the control mode of a drive current 
into a lock mode over the lock initiation control time amount set up to limiting value at the time of a lock from 
the value decided by the drive current control means at the time of a stationary. Drive current-limiting control 
which restricts the maximum of a drive current to below limiting value at the time of a lock is performed. When 
judged with the lock condition having been canceled, it is desirable to constitute so that the value of said drive 
current may be made to increase gradually over the lock discharge control time amount set up to the value 
decided by the drive current control means from limiting value at the time of said stationary at the time of said 
lock and drive current-limiting control may be canceled. 

[0037] When a drive current control means constitutes as mentioned above at the time of a lock and it changes 
into a lock condition, the drive current of a motor reduces gradually to limiting value at the time of a lock, and 
protected operation can make perform, without surprising an operator, since it can make carry out if it is made 
make a drive current increase gradually when a lock condition is canceled, without following rapid torque 
fluctuation in the control action restricted in a drive current, and its discharge in order to protect an armature 
coil. 

[0038] When using the brush loess direct current motor equipped with the stator which has the armature coil of 
Rota which has a field, and n phase (n is two or more integers) as a motor for motor car both drives, the position 
transducer which detects the angle-of-rotation location to the stator of Rota, and the switching circuit prepared 
between DC power supply and an armature coil in order to switch the phase which passes a drive current to an 
armature coil from DC power supply are ftirther prepared besides said throttle sensor and a rotational-speed 
detection means. Moreover, the switch control means which controls the switching device which constitutes 
said switching circuit so that the drive current of an PWM wave which has the duty ratio calculated with said 
duty ratio operation means to the armature coil of the phase determined as a duty ratio operation means 
calculate the duty ratio of a drive current to a throttle signal, according to the output of a position transducer in 
order having rotated Rota may be passed, in order to control a drive current to throttle opening is established. 
[0039] It is more than the lock judging opening to which the lock condition judging means made throttle 
opening the amount of displacement by the side of accelerating of the throttle operating member detected from 
the throttle signal, and this throttle opening was set also in this case. And it judges with a motor being in a lock 
condition, when it continues beyond the lock initiation judging time amoimt to which the condition that the 
condition or rotational speed which has turned into below the lock initiation judging rotational speed to which 
the rotational speed detected by the rotational-speed detection means was set was zero was set. When throttle 
opening turns into under lock judging opening, or when it continues between the lock discharge judging time 
amoimt to which the condition of having become more than the lock discharge rotational speed to which 
rotational speed was set more highly than lock initiation rotational speed was set, it constitutes so that it may 
judge with the lock condition having been canceled. 

[0040] Moreover, when judged with a drive current control means having a motor in a lock condition at the time 
of a lock Drive current-limiting control which is decreased to a limit duty ratio at the time of a lock from the 
value which calculated the duty ratio of a drive current with the duty ratio operation means, and restricts the 
maximum of a drive current to below limiting value at the time of a lock is performed. When judged with the 
lock condition having been canceled, it constitutes so that it may be made to increase to the value which 
calculated the duty ratio of a drive current with the duty ratio operation means from limiting value at the time of 
a lock and drive current-limiting control may be canceled. When judged with a drive current control means 
having a motor in a lock condition at the time of a lock also in this case The duty ratio of a drive current is 
dwindled over the lock initiation control time amovint set up to the limit duty ratio at the time of a lock from the 
value calculated with the duty ratio operation ineans. Drive current-limiting control which restricts the 
maximum of a drive current to below limiting value at the time of a lock is performed. When judged with the 
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lock condition having been canceled, it is desirable to constitute so that the duty ratio of a drive current may be 
made to increase gradually over the lock discharge control time amoimt set up to the value calculated with the 
duty ratio operation means from limiting value at the time of a lock and drive current-limiting control may be 
canceled. 

[0041] Moreover, when a brush loess direct current motor is used as a motor for motor car both drives and the 
temperature detected by the temperature sensor which detects the temperature of the switching device which 
constitutes a switching circuit, and the temperature sensor exceeds an allowed value, it is desirable to establish 
the control means for switching-circuit protection which performs control which the judgment result by the lock 
condition judging means is involved how, and restricts the duty ratio of a drive current to below the limiting 
value set up beforehand that there is nothing. 

[0042] Thus, if constituted, it can prevent the temperature of the swdtching device of a switching circuit rising 
according to an overcurrent, and damaging a switching device. 

[0043] What is necessary is just to form the above-mentioned temperature sensor so that the temperature of the 

heat sink which attaches a switching device may be detected. 

[0044] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to 
drawing 1 thru/or drawing 4 . 

[0045] Drawing 1 is what showed the example of a configuration of the hardware of the control unit conceming 
this invention, and 1 is the brush loess direct current motor of the outer rotor mold which consists of Rota 2 and 
a stator 3 in this drawing. Rota 2 consists of York 201 mostly formed in the shape of a cup with the 
ferromagnetic ingredient, and a permanent magnet 202 attached in the inner circumference of the peripheral 
wall section of York 201, a permanent magnet 202 is magnetized in the direction of a path, and the magnet field 
203 of two poles is constituted. 

[0046] In addition, a magnet field is not restricted to two poles and, generally can be constituted to the 2m pole 
(m is one or more integers). 

[0047] In the example of illustration, it is considering as the direction of arrow-head CCL of illustration of the 
hand of cut of the normal of Rota 2 (it sets to drawing 1 and is a coxmterclockwise rotation). 
[0048] The stator 3 consists of a stator iron core 301 which made three tooth part Pu-Pw project from the 
annular yoke section to a radial, and armature coil Lu-Lw of the three phase circuit woimd around tooth part Pu- 
Pw of this stator iron core, respectively, and three-phase-circuit star coxmection of armature coil Lu-Lw is 
carried out. The periphery section at each tip of tooth part Pu-Pw of the stator iron core 301 serves as the stator 
magnetic pole 302, and is made to counter these stator magnetic poles through a predetermined gap by the 
magnet field 203. 

[0049] In addition, although the stator iron core is constituted from an example of illustration to the three poles, 
when setting to 3 the soxirce resultant pulse nvunber of the armature coil prepared in a stator, generally the tooth 
part of 3n (n is one or more integers) individual can be prepared in a stator iron core, and the configuration 
which winds the armature coil of a three phase circuit around this 3n tooth part can be taken. 
[0050] York 201 is equipped with the boss (not shown) in the center of the bottom wall section, and the 
revolving shaft which this boss was attached to the axle of the driving wheel of an electric car direct picking, or 
weis concluded by this boss is combined with the axle of the driving wheel of an electric car through a reducer. 
[0051] In order to detect the angle-of-rotation location to the stator 3 of Rota 2, the position transducers hu, hv, 
and hw of U, V, and W3 phase are attached in the stator iron core 301 . 

[0052] Each position transducer is arranged in a proper location according to the energization angle (electrical 
angle) of a drive current and the hand of cut in Rota which are passed to the armature coil of each phase. For 
example, the hand of cut in Rota is made into a counterclockwise rotation in the example of illustration. The 
location where the no-load induced voltage which carries out induction to armature coil Lu-Lw with rotation of 
Rota 2, respectively reaches a peak (it lets the tooth part around which the armature coil of each phase was 
woimd from the magnet field 203 pass) When the magnetic flux dropping off performs "180-degree switching 
control" which passes a drive current to the armature coil of section each phase of 90 degrees (electrical angle) 
before and behind the location which passes through a zero point and rotates a motor When the center position 
of the magnetic pole section at the tip of the tooth parts Pu, Pv, and Pw aroxmd which armature coil Lu-Lw of a 
three phase circuit is wound, respectively is ip agreement with the center position of each magnetic pole of the 
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magnet field of Rota 2 The position transducer of each phase is attached so that the angle-of-rotation location of 
** Rota may be detected (the level of a position transducer is changed in this angle-of-rotation location like). 
He is trying to detect the angle-of-rotation location of Rota in case the center position of the magnetic pole 
section at the tip of tooth parts Pu, Pv, and Pw is in agreement with the center position of each magnetic pole of 
the magnet field of Rota 2 in the example of illustration by attaching the position transducers hu, hv, and hw of 
U, V, and W3 phase in the tooth parts Pv, Pw, and Pu of the stator iron core 301, respectively. 
[0053] When armature coil Lu-Lw is wound aroxmd three tooth part Pu-Pw, respectively and a hole IC is used 
as position-transducer hu-hw like illustration Position-transducer hu-hw is arranged in the location to which the 
phase went about 90 degrees by the electrical angle to the core of each magnetic pole of tooth part Pu-Pw. the 
change-over include angle of the drive phase (phase of the armature coil which passes a drive current) decided 
by the output of these position transducers — the change-over include angle of criteria — carrying out — the 
change-over include angle of these criteria — receiving — an actual change-over include angle — a tooth lead 
angle — or angle of advance is calculated so that a lag may be carried out. 

[0054] 1 0 is a switching circuit which is prepared between armature coil Lu-Lw and DC power supply 1 1 , and 
switches the excitation phase of an armature coil. Switching device lOu thru/or lOw of the upper case where, as 
for this switching circuit, common connection of the end was made, An end is connected to the other end of the 
switching device of these upper cases, respectively, and it consists of a bridge circuit of a switching device 
where the other end consists of switching devices lOx-lOz of the lower berth by which common connection was 
made. The common node of the end of the switching devices lOu-lOw of an upper case and the common node 
of the other end of the switching devices lOx-lOw of the lower berth are connected to the positive-electrode 
terminal and negative-electrode terminal of DC power supply 1 1 , respectively. 

[0055] Although the switching device of the arbitration in which on-off control, such as MOSFET, a power 
transistor, and IGBT, is possible can be used as a switching device which constitutes a switching circuit, each 
switching device consists of an MOSFET in the example of illustration. 

[0056] In order to pass a regeneration current at the time of braking of an electric car, parallel connection of the 
diodes 12u-12w for feedback, and 12x-12z is carried out to the switching devices lOu-lOw of an upper case, 
and the switching devices lOx-lOz of the lower berth, respectively. When using MOSFET as each switching 
device like illustration, the pareisitism diode currently formed between the drain sources of FET as such diodes 
for feedback can be used. 

[0057] capacitor CI by which DC power supply 1 1 of illustration were connected to the both ends of Dc-battery 
B and this dc-battery from — it has become. 

[0058] In order to control a switching circuit 10, the controller 13 equipped with the microcomputer and the 
input/output interface and the driver circuit 14 which gives driving signal (signal for making switching device 
into ON state) Su-Sw and Sx-Sz to the switching devices lOu-lOw of a switching circuit, and lOx-lOz 
according to the signal given from a controller 13, respectively are formed, and location detecting-signal Hu- 
Hw obtained from position-transducer hu-hw, respectively is inputted into the controller 13. 
[0059] 15 is a throttle sensor which detects the amount of displacement of throttle operating members, such as 
an accelerator grip and an AGUSERU pedal, which adjusts the rate of an electric car as throttle opening alpha. 
The throttle sensor 15 of illustration consists of a potentiometer by which moving contact 15a was connected 
with the throttle operating member. The direct-current constant voltage E acquired from the constant- voltage 
DC-power-supply circuit which is not illustrated is impressed to the both ends of the potentiometer which 
constitutes the throttle sensor 15, and throttle signal Valpha which is proportional to the throttle opening alpha 
between moving contact 15a of tiiis potentiometer and touch-down is obtained. The throttle signal acquired 
from the throttle sensor 15 is inputted into the controller 13. A throttle signal is changed into digital value Vth 
by the AID converter formed in the controller 13, and is read into a microcomputer CPU. 
[0060] Moreover, in order to detect the temperature of the switching device which constitutes a switching 
circuit 10, the temperature-sensitive resistance element Rts (refer to drawing 1 ) is thermally combined with the 
heat sink with which the configuration component of a switching circuit 10 is attached, and the temperature 
sensor for switching circuits is constituted from an example of illustration by this temperature-sensitive 
resistance element Rts. The electrical-potential-difference impression circuit (not shown) which impresses fixed 
direct current voltage is established in the both ends of the temperature-sensitive resistance element Rts, and the 
temperature detecting signal Vts obtained to tjie both ends of the temperature-sensitive resistance element Rts is 
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inputted into the controller 13 in the analog input port established in CPU (not shown) of a controller 13. The 
temperature-sensitive resistance element Rts may have a positive temperature coefficient, and may have a 
negative temperature coefiBcient. 

[0061] A controller 13 calculates the rotational speed N of a motor [rpm], when for example, position- 
transducer hu-hw measures the recurrence interval of the location detecting signal of the shape of a square wave 
generated, respectively. This rotational speed N Duty ratio DF of the drive current supplied to the armature coil 
of the brush loess direct current motor 1 based on the throttle opening information acquired fi-om the value 
(digital value) Vth of a throttle signal, Angle-of-advance (phase contrast with change-over include angle of 
criteria decided by arrangement of actual change-over include-angle and position transducer which switch phase 
of armature coil which passes drive current) gamma is calculated. The operation of duty ratio DF and angle-of- 
advance gamma is performed by interpolation using the three-dimension map for an angle-of-advance operation 
(any map is memorized by ROM) which gives the relation between the three-dimension map for a duty ratio 
operation, and the rotational speed N and throttle opening which gives the relation between rotational speed N, 
throttle opening, and duty ratio DF, respectively, and angle-of-advance gamma. 

[0062] A rotational-speed detection means by which the process in which the above-mentioned rotational speed 
is calculated among the programs which the microcomputer which constitutes a controller 1 3 performs detects 
the rotational speed of a motor is realized. Moreover, a duty ratio operation means to calculate the duty ratio of 
a drive cxirrent to the value and rotational speed of a throttle signal according to the process in which a duty 
ratio is calculated using the above-mentioned map for a duty ratio operation is constituted, and an angle-of- 
advance operation means is constituted by the process in which angle of advance is calculated to a throttle 
signal using the above-mentioned map for an angle-of-advance operation. 

[0063] A controller 13 determines the phase which passes a drive current based on the output signal of position- 
transducer hu-hw in order to rotate Rota 2 in the predetermined direction again. Switching the phase which 
p£isses a drive current at the change include angle which has the angle of advance calculated with the angle-of- 
advance operation means to the armature coil of the determined phase In order to pass the drive current of an 
PWM wave which is intermittent with the duty ratio calculated with the duty ratio operation means to the 
armature coil of a predetermined phase The switch control means which gives the command signal which orders 
it to give a driving signal to the predetermined switching device of a switching circuit 10 to a driver circuit 14 is 
realized. A drive current control means is constituted at the time of the stationary which controls the drive 
current of a motor by the above-mentioned duty ratio operation means and the switch control means according 
to a throttle signal that the output of a motor should be adjusted to throttle opening. 

[0064] A driver circuit 14 gives a driving signal (signal for making a switching device into an ON state) to the 
predetermined switching device of a switching circuit according to the command signal given fi-om a controller 
13. 

[0065] Drawing 2 (A) thru/or (I) are the wave form charts having shown the wave of the location detecting 
signal in the case of performing switching control 180 degrees and driving the brush loess direct current motor 
shown in drawing 1 , and the on-off-control-action wave of each switching device of a switching circuit 10. 
Drawing 2 (A) thru/or (C) show £in example of location detecting-signal Hu-Hw which position-transducer hu- 
hw generates, respectively, and drawing 2 (D) thru/or (F) show the on-off control action of switching device 
lOu of the upper case of a switching circuit 10 at the time of making into the change-over include angle of 
criteria the include angle which switches the phase of the armature coil which passes a drive current thru/or 
lOw, respectively. Moreover, drawing 2 (G) thru/or (I) show the on-off control action of the switching devices 
lOx-lOz of the lower berth of a switching circuit 10, respectively. 

[0066] By performing logical operation to the location detecting signal shown in drawing 2 (A) thru/or (C), a 
controller 13 determines the section which makes an ON state each switching device of a switching circuit 10, 
and the section made into an OFF state, and gives a driving signal to the switching device between the divisions 
which make each switching device an ON state. In order to carry out PWM control of the drive current, the 
switching device of the lower berth is made to turn on and off with a predetermined duty ratio in the example of 
illustration as a wave which is intermittent with the duty ratio which calculated the driving signal given to the 
switching devices lOx-lOz of the lower berth with the duty ratio operation means. 

[0067] The PWM control means which controls a switching circuit 10 by the process in which the driving 
signal given to switching devices lOx-lOz anjong the programs which CPU of a controller performs is made 
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intermittent with the duty ratio calculated with the duty ratio operation means to consider as the current of an 
PWM wave which has the duty ratio which calculated the drive current to the throttle signal consists of 
examples shown in drawing 2 . 

[0068] In a brush loess direct current motor, the maximum generating torque and a maximum shaft speed 
change with angle-of-advance gamma. Generally, the magnitude of angle of advance is set up according to an 
application, a torque characteristic demanded or a maximum shaft speed needed of a motor, etc. In the case of 
the brush loess direct ciirrent motor which drives an electric car When the rotational speed of a motor is below 
the set point, it is angle-of-advance gammao of normal about angle-of-advance gamma. It fixes. Angle-of- 
advance gamma is followed on the rise of rotational speed in the range exceeding the tooth-lead-angle initiation 
rotational speed to which the rotational speed of a motor was set, and it is angle-of-advance gammao of normal. 
A tooth lead angle is carried out, Angle-of-advance gamma is controlled in the range which becomes more than 
the tooth-lead-angle termination rotational speed to which the rotational speed of a motor was set in many cases 
to fix to the maximxmi which had the amount of tooth lead angles of angle of advance set up. 
[0069] When controlling angle-of-advance gamma, the angle-of-advance control means controlled to shift only 
the angle of advance which calculated the change-over include angle which switches the phase which passes a 
drive current to the throttle signal to the change-over include angle of the criteria decided by the output of a 
position transducer is prepared in a controller 13. 

[0070] This angle-of-advance control means is constituted fi-om a change-over include angle of the criteria 
determined with the output of the angle of advance and the position transducer which were calculated with the 
angle-of-advance operation means among a series of processes of the program which CPU of a controller 13 
performs by the process in which the timing which switches the phase which passes a drive current is 
determined. 

[0071] angle-of-advance gammao of normal the angle of advance firom which the maximum torque is generally 
obtained in order to enlarge torque at the time of start of an electric car although it is arbitrary how it sets up ~ 
angle-of-advance gammao of normal ** — it carries out 

[0072] It is angle-of-advance gammao of normal about angle-of-advance gamma in the field in which rotational 
speed N exceeds the set point. While operating where the amount of displacement by the side of accelerating of 
a throttle operating member is made into max on an uphill etc. (condition of a full tlu-ottle) when performing 
control which carries out a tooth lead angle, it will be maintained at maximum by the amount of tooth lead 
angles of angle-of-advance gamma, and rated value will be exceeded the drive current of a motor. There is a 
possibility of the rotational speed of a motor falling extremely, the temperature of an eirmature coil rising if the 
condition that a drive current continues flowing to the armature coil of each phase comes to continue between 
long time amoxmt, and exceeding an allowed value in such the condition. 

[0073] Then, where throttle opening is enlatrged to some extent, while operating in this invention The condition 
that rotation of the low rotation condition of a motor with a possibility that the temperature of an armature coil 
may rise exceeding an allowed vEilue, and a motor stopped is made into a lock condition. A drive current control 
means is established at the time of a lock condition detection means to detect this lock condition, and the lock 
which performs control which restricts the drive current of a motor when a lock condition is detected. 
[0074] A lock condition judging means is in the condition which has become more than the lock judging 
opening to which this throttle opening was set by making into throttle opening the amount of displacement by 
the side of accelerating of the throttle operating member detected fi-om the throttle signal. The condition which 
has become below the lock initiation judging rotational speed NLS to which the rotational speed N detected by 
the rotational-speed detection means was set, Or when it judges with a motor being in a lock condition when it 
continues between the lock initiation judging time amount tLS to which the condition that rotational speed was 
zero was set, and throttle opening turns into under lock judging opening, Or when it continues between the lock 
discharge judging time amoimt tLC to which the condition of having become more than the lock discharge 
rotational speed NLC to which rotational speed N was set more highly than the lock initiation rotational speed 
NLS was set, it judges with the lock condition having been canceled. 

[0075] Moreover, when judged with a drive current control means having a motor in a lock condition at the time 
of a lock The duty ratio of a drive current is dwindled by making the control mode of a drive current into a lock 
mode over the lock initiation control time amount set up to the limit duty ratio at the time of a lock from the 
value calculated with the duty ratio operation^eans. Drive current-limiting control which restricts the 
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maximum of a drive current to below limiting value at the time of a lock is performed. When judged with the 
lock condition having been canceled, control of which the duty ratio of a drive current is made to increase 
gradually over the lock discharge control time amount set up to the value calculated with the duty ratio 
operation means from limiting value at the time of a lock, and drive current-limiting control is canceled is 
performed. 

[0076] An example of change of duty ratio DF of a drive current when the opening of a throttle operating 
member is maintained at the greatest condition in the control unit concerning this invention in drawing 3 (at the 
time of a full throttle), It is what showed an example of change of the rotational speed N of a motor to time 
amount t. In the example of illustration Time of day tl After the rotational speed of a motor turned into below 
the lock initiation judging rotational speed NLS, when the condition that rotational speed has turned into below 
lock initiation judging rotational speed continues between the lock initiation judging time amount tLS, it is 
judged with a motor (setting at time of day t2) being in a lock condition. Time of day t2 After being judged with 
a motor being in a lock condition, duty ratio DF is decreased to limiting value over the set-up lock initiation 
control time amount tsl at the time of a lock. Moreover, by reduction in a load, it is time of day t4. After going 
up to the lock discharge rotational speed NLC to which it set and the rotational speed of a motor was set more 
highly than the lock initiation rotational speed NLS, Time of day t5 It judges with the lock condition having 
been canceled when the set-up lock discharge judging time amount tLC passed. It is made to increase over the 
lock discharge control time amount ts2 which had duty ratio DF of a drive current set up to the value (the 
example of illustration 100%) currently calculated witii the duty ratio operation means from limiting value at 
the time of a lock. 

[0077] Drawing 4 shows an example of the algorithm of the program which the microcomputer in a controller 
13 is made to perform, in order to realize the above-mentioned lock condition judging means. In this example, it 
is made to realize each means (at the time of a stationary a rotational-speed operation means, a duty ratio 
operation means, drive current control means, etc.) required in order to carry out sequential execution of two or 
more tasks for realizing a predetermined function with a fixed time interval and to control a motor by the 
technique of multitasking. Drawing 4 R> 4 is what showed an example of the algorithm of one task which 
realizes a lock condition judging means, and this task is performed every 30msec(s). 

[0078] Initiation of the task shown in drawing 4 judges whether as compared with lock judging opening Thr.L, 
ttie present throttle opening Thr has become about the present throttle opening Thr detected by the throttle 
sensor 15 more than lock judging opening Thr.L in the step 1. Consequently, when the current throttle opening 
Thr has become more than lock judging opening Thr.L, it progresses to step 2 and judges whether the control 
mode is a lock mode, and in not being a lock mode, it judges whether lock discharge control is performed in 
step 3. Consequently, when judged with lock discharge control not being performed, it judges whether the 
current rotational speed N currently calculated with the rotational-speed operation means which progresses to 
step 4 and is not illustrated is below the lock initiation rotational speed NLS. Consequently, when the current 
rotational speed N is over the lock initiation rotational speed NLS, lock discharge control is made to start by 
making the control mode into the lock discharge control mode at step 5. 

[0079] In lock discharge control, the duty ratio of a drive current is made to **** over the predetermined lock 
discharge control time amount ts2 to the value calculated with a duty ratio operation means from limiting value 
at the time of a lock, and a limit (limit of a drive current) of a duty ratio is canceled. 

[0080] When it judges [ whether when it judges that rotational speed N is below the lock initiation rotational 
speed NSL at step 4, it progresses to step 6 and lock initiation control is performed, and ] and lock initiation 
control is not yet performed, it progresses to step 7 and lock initiation control (control for measuring the 
duration in the condition that rotational speed N has tumed into below the lock initiation rotational speed NLS) 
makes start. 

[0081] When judged with lock initiation control being performed in step (5, it progresses to step 8, one 
enumerated data of a start coxmter are incremented, and it shifts to step 9. Step 9 compares the enumerated data 
of a start counter, and the enumerated data which give the lock initiation judging time amount tLS. It judges 
whether the value which the enumerated data of a starter counter give the lock initiation judging time amount 
tLS is reached. When the enumerated data of a stEirter counter have reached the value which gives the lock 
initiation judging time amount tLS, (when the post-lock initiation judging time amount tLS by which it was 
detected that rotational speed tumed into belojv lock initiation rotational speed has passed) It progresses to step 
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10 and let the control mode of a drive current be a lock mode. 

[0082] In this lock mode, as shown in drawing 3 , the duty ratio of a drive current is made to **** [ from the 
value (the example of drawing 3 100%) currently calculated with the duty ratio operation means ] over the lock 
initiation control time amoimt tsl to limiting value at the time of the lock set up beforehand, and a duty ratio is 
restricted to below limiting value at the time of a lock. 

[0083] In step 9, when it judges that the enumerated data of a start counter have not reached the value which 
gives the lock initiation judging time amoxmt tLS, this task is ended without doing anything, 
[0084] In step 1 , when it judges that current throttle opening is smaller than a lock judging include angle, in step 
1 1 , the task of illustration is ended as the lock discharge control mode. 

[0085] Moreover, when are judged witii the control mode being in a lock mode, and it progresses to step 12, it 
judges whether the current rotational speed N is more than the lock discharge rotational speed NLC and 
rotational speed N has become more than the lock discharge rotational speed NLC, it progresses to step 13 and 
lock discharge control is made to perform in step 2. When judged with rotational speed N being lower than the 
lock discharge rotational speed NLC in step 12, this task is ended without doing anything. 
[0086] Moreover, in step 3, when judged with it progressing to step 14 and judging whether rotational speed N 
is below the lock initiation rotational speed NLS, when judged with lock discharge control being performed, 
consequently rotational speed N being below the lock initiation rotational speed NLS, this task is ended by 
making the control mode into a lock mode. 

[0087] When judged with rotational speed N being over the lock initiation rotational speed NLS in step 14, the 
enumerated data of a cancellation counter are incremented one time at step 16, and, subsequently it judges 
whether the value which gives the lock discharge judging time amount tLC is reached in the enumerated data of 
a cancellation counter at step 17. Consequently, when it judges that the enumerated data of a cancellation 
counter have not reached the value which gives the lock discharge judging time amount tLC, a task is ended 
without doing anything (when the post-lock discharge judging time amount tLC by which lock discharge 
control was started has not passed). Moreover, in step 17, when it judges that the enumerated data of a 
cancellation counter have reached the value which gives the lock discharge judging time amount tLC, it 
progresses to step 18 and the control mode of a drive current is made into lock discharge mode (after rotational 
speed becomes more than lock discharge rotational speed, when the lock discharge judging time amoimt tLC 
has passed), and this task is ended. 

[0088] In lock discharge mode, it is made to **** even to the value which is calculating the duty ratio of a drive 
current with the duty ratio operation means from limiting value at the time of a lock, spending predetermined 
lock discharge control time amoimt, and a limit of a drive current is canceled. 

[0089] In the example shown in drawing 4 , a drive current control means is realized by steps 10 and 1 8 at the 
time of a lock, and a lock condition judging means is realized by other steps. 

[0090] Moreover, when the temperature of the switching device which constitutes a switching circuit from this 
operation gestalt by the temperature-sensitive resistance element (temperature sensor) Rts prepared to the 
switching circuit 10 exceeds-the allowed value set up to this switching circuit, the judgment result by the lock 
condition judging means is involved how, and the control means for switching-circuit protection which 
performs control which restricts the duty ratio of a drive current to below the limiting value set up beforehand 
that there is nothing is established. 

[0091] In the above-mentioned example, when the drive current control mode is made into a lock mode, make a 
drive current **** [ from the value decided by the drive current control means at the time of a stationary ] over 
many hours to limiting value at the time of a lock, and a drive current is restricted. Althou^ a drive cxirrent is 
made to **** over many hours to the value decided by the drive current control means from limiting value over 
many hours at the time of a stationary at the time of a lock and the limit was canceled when performing lock 
discharge control This invention is not what is limited when making a drive current **** in this way or making 
it ****. When it is made to decrease a drive current to limiting value immediately at the time of a lock when a 
lock condition is detected, or it is detected that the lock condition was canceled, you may make it return a drive 
current to the value at the time of a stationary immediately. 

[0092] Although he is trying to acquire the drive current of an PWM wave in the above-mentioned example by 
making the switching device of the lower berth of a switching circuit turn on and off, you may make it acquire 
the drive current of an PWM wave, and may pake it acquire the drive current of an PWM wave by making the 
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both sides of the switching device of an upper case, and the switching device of the lower berth turn on and off 
by making the switching device of the upper case of a switching circuit turn on and off. 
[0093] Although arranged in the above-mentioned example in the location to which 90 degrees went by the 
electrical angle to the core of a tooth part that the hole IC which constitutes a position transducer was woimd 
around the armature coil of each phase, the arrangement location is not limited to the above-mentioned example 
that a position transducer should just detect the angle-of-rotation location to the stator of Rota. 
[0094] In the above-mentioned example, although switching control is made to perform 1 80 degrees, the 
method of a drive of a brush loess direct current motor is not restricted to the above-mentioned example, and 
also when the magnetic flux which flows through the tooth part around which the armature coil of each phase 
was wound performs "120 degree switching control" which passes a drive current to the armature coil of section 
each phase of 60 degrees (electrical angle) before and behind the location which passes through a zero point and 
rotates a motor, it can apply this invention. 

[0095] Moreover, although the hole IC is used as a position transducer, it replaces with a hole IC and you may 
make it use position transducers, such as a photograph encoder, in the above-mentioned example. 
[0096] The thing of structure which transmits the output of a motor to the driving wheel of a car directly is 
sufficient as the electric car which applies this invention, and the thing it was made to transmit the output of a 
motor to a driving wheel through a reducer is sufficient as it. 

[0097] Although the brush loess motor of a three phase circuit was taken for the example in the above- 
mentioned example, in this invention, the source resultant pulse number n of an armature coil should just be two 
or more. Moreover, as a motor for motor car both drives, also when motors other than a brush loess direct 
current motor are used, this invention can be applied. 
[0098] 

[Effect of the Invention] According to this invention, in as mentioned above, the condition that throttle opening 
has become more than predetermined judgment opening The condition which rotation of a motor stopped, and 
the condition of having fallen below to the lock initiation rotational speed to which rotational speed was set are 
detected as a lock condition. Since the drive current of a motor was restricted to below limiting value at the time 
of a lock when this lock condition was detected, there is an advantage which can prevent the condition that the 
temperature of an armature coil rises unusually arising by setting limiting value as the suitable value at the time 
of a lock. 

[0099] Moreover, protection of an armature coil can be aimed at, without causing the rise of cost, since it is not 
necessary to detect the temperature of an armature coil and and a drive current control means can be constituted 
firom on software at the time of a lock condition judging means and a lock according to this invention. 
[0100] Fxirthermore, according to this invention, since it is not necessary to detect the temperature of an 
armature coil, also when an armature coil is prepared in the Rota side in the motor for motor car both drives, 
there is an advantage which can protect an armature coil firom overheating. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[0 05 4] I QUm^::i'<JlLu'^Lyrtm.mMM 
i)^^tj:^X\.>X. ±&C:>7.^ y^m^l 0 u-1 OwO 

^o^ta^^j^cTFSo;:^ >r 1 0 X 1 0 

[ 0 0 5 5 ] >^ ^lPl88^«fi£r'5;^ >f ^m^t 0 
MOSFET. m:^?ffih^>i^;^5r. IGBT^ 

[0 056] mmmMommmifcm^mm^^urtc^. 

±g:©X ^IR^ 1 0 u-- 1 0 wRCTFSOX ^ 
^^1 Ox-l Oz(C^n^tl!lffifflyH':t-Kl 2u 
- 1 2 wSO' 1 2 X - 1 2 z :053fe^MJ^$ n-So 0^05 

tC6J. Cne>C0jl§jlffii5^^>r:t- KiLTFETOFU-Y 
>V-XFa^Cff$^$^iri>-SSF*3^-Y=**- K^^C^-SC 

[0 05 7] mTjkcommmm 1 1 ^^^f-^jBt. ^ 

[0 05 8] X-Y';^5^I1IS1 O^Mai-r-S/ca?). 
tz =J > f :x - i AtH:^ > ^ - X X i :S:fi^/c =3 
VhP-'^iai. 3>ha-^ 1 3*^6^^6n-2><l 
#tcjE&Drx-r -y^IelKcox-r 0 u - l 0 w 

1 0 X - 1 0 z tc^n-ennBSftfi^ ( x >r ^ir^ 

^:t>^^,^CC-r^/cd?)Cr)M-^) S u — Sw^CKS x — S 

h u - h w/>^ ^ -en^nfi 6n -5 ffist^a^-^ H u - H 
[0 05 9 ] 15 ^mttm^cDiis^ijigp'r 6r ^-fe^w 
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if^) *:^:/-^Ti^-fe;i"^^jH?cc)XP y VyvM'^W^o:)^ 
(4g^xn > hJUP^Saibrt^m-r^xn*;; h^i'-fe> 
ifrab^o la^oxp h;H2>iM 5«. xp ^hJi/ 

-^:?&>6i^cCorC^^o xn h;l/-fe>if 1 s^^^-r-S 

10 ^tc^corc*<&. xn 5^ h;i/-fe>iM 5A^6f#<bn^x 
hJi'fi-^«n>hp--7i 3^cA:^$nrU'2>o x 

^gcc J: J3 '^i;^ ^ V thic^^ $ v n ^ > 

[0 06 0] ^fcm^om-viit. X ^uss i o ^« 

miUmtfim^R tsimi mm) f)mm(tcf^^ s c © 
mi^imm^R tscc j: *5 x ^nKflaoas-fe >t^3^>^ 

^aw#^n^?^«^tiim-^vts^. r3> hp--^ 1 3 

©CPU (07ni±-r) CC^t:f6ti/cr:^Pi^A:tF5j<- h 

ccAztistiTo^s. ^m&tim^RtsuiEcou^mL^ 

[0 06 1 ] =i>hn-^i3W. tiigtftUig 
[r pm] CCDiHiKiiSNi. xn^; h;Vfi 

mn t ccs-:5t u xd^^femitj^ i cDm^s^:^ 

n^t(omm) rt^mnrth. f^^-T-^iboF^s: 
a'S«Jtaiii^ftr<DSi»«, ^n^niHiK3igNtxa';r 

h JUP§S i — ^ ^ J:fc D F t <Z)r^(0^^^-^^ -s ^ ^ 
40 -7^ ^ J:b?IISL^ 3 ^Xtc V J^S N i X P !y h 

3 yCTC-^ ^ ( C>-rtia>-v R OMCClBtS^ 

[0062] =i>hP-^l 3%«^-r'2)V>f >7pa> 
t:':x'-^5&i||?f-r5:/Pi^^A©^>^. ±i5IiBgjiS^S: 

50 -7'^i:b^?iigt'r6x^-7'^msi^^S::o^i«^$n. 
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[0063] nvhu--^! 3«*/c. P-^?2^Hyf5£ 

tifc^:^-^^ o.xmm-^p'^MmBomwsmwL^m 

m(om(omm^:=i ^ Mcm.^^ < . x >r ^> ^m^m i o cd 

Jg^M^* K 7 >f MieiK 1 4 A v ^Um^m 

m^Witt^^^. :^xivV)\^mm,^n\^xn«m(omt> 

[0064] Y'y^^m^&lAk-X, 3>hP-^13:0> 
[0 0 6 5] 02 (A) tjii^^L (I) tJ. aitC^L/c 

tcm^mx$>^^ 0 2 (A) j^jrt^u (c) «-en^nfi 
h u h vrt^^^r^^m^mm-^H u - H w 

CD— 02 (D) fjii^^L (F) ti^E-ti^ti, IS 

©W^ftSi O/cit^©. X f-Mm 1 0 CO±ecDX 
0 U 3^:1^1/ 1 0w©:*'>:f7l6fpJ&^OT 
1^6. tfcm2 (G) rj:i,^L (I) iit^tl^tl^-( 
m&l 0 (DTSCDX >f ^ST- 1 Ox-l 0zCO2^>:?^ 

[0 06 6] n>hP-^ 1 3«. 0 2 (A) AjrC^U 

^^^ho |gS&lia^PWM^JtSl*r-2>/cd?). 0^CD6?!lr 
Tg(^X 1 0 X - 1 0 z CC#^-6ffittfi 

07=^ :x - f- ^ tb'C:^* > :t :7 3 it r t i -5 o 
[0 0 6 7 ] a2CC7j^L/ct?Jr«. =i>bP-'7t35CP 
U^^^tf-r^^Py^AtT^^^. X^':;^^^10x- 

^i?i£^xp'7 V )\^m^^ci^{^xmn^tifc'f ■< It 
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•[0 0 6 8 ] ':f=7iy\^7.mj&mnmc^\^^x\t. m&M 

^fl r J; oT^^a h ^Ui'Ra^'^SIsIiKiiSjO^^^b 

^n(oi^^^^^\jx\.^h^ 

wfxh ^tt ^mmm^n r ^^<ovmm^n r o 

[006 9] fm^^nymmn>m^tiC\^. igam 

20 ho 

[007 0] cmmm^mim^m-i.. d> h p-^ 
1 3<ocpu*«3itf"r'5:/P!5^^A(D— acoa^cD^ 

[007 1 ] iE*|CD$lJfflIjii5f ft r o ^ <!: ©<fc 0 CC^T 

[0072] m^mi^ifi^m^m^^mrnxmam 
tf ^ m^. ± 0 imxy^ p h ^^^f^smcoitaigiKcD 
m.Lx\.>i>t^(,c. umM^nro:>Mnmi)^m:Km(rcm 

40 ^ )i(oum,t^±.m'Lxw^^m^m^h%s^m^^h. 
[007 3] -€-cr. :^mmc^^^x\t. 7sUvV)\^m 
m.^^hmm:A^<{yfdimxmm.i^xi.^ht%tiC^ m 
m'^^A)\^(oum^w^^m^m^x±.^ti>i^^ni)^$, 

[0074] p •> ^wmm^mt.. x p h )vmm>^ 
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[ 0 0 7 5 ] */cP ^^mnwmm^m\t.. 
f^^tf^^^xmm^'^x. mnmm.(om.-xm^n ^ ^mm 
xmm'^xm«mmmmm^mmrmm^n':> « 

[ 0 0 7 6 ] S 3 {3:. *f|Bjtc^:b'5>*fJ»^gtCfcl^ 

r; V )\^m^w^<omm^m:K(Dim(icmctix 

mm 1 1 Tm«i«(DiniKiiad5p ^mmimMimm 

i^i^j.Tictji'oXi.^^iKm^^u y ipm^m^f^m t lscdf^ 30 

tc^>-si^M5nri^-5»c ^Mt2 rmi(j*i;t)^'P';^ i^tt 
«i«:$>-2,ifij^$n/ttg. ^m3n/cP >^^*&$ijiaiB# 

rat sl^30n:fr. f^^-^-f JtDF^P':;^^Mfiii= 

Mofcmcuy i7t)^mf)mm^tifctm^Lx. mnm 
l^cc^D?i^^$nri^^ffi (S^<7>t?iir»i 0 0%) 

[ 0 0 7 7 ] g| 4 tt. ±iSP ^t^H^PJ^^K^ie^f 
-S/ci^tCnVhP — ^ 1 3F*9(DV^^P3>f:x-^CC 
Htf ^ -li" ^ T'P .^^ A (DT ;U y XA (D—m^TTi Lfci> 
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4tiP PtmmM^^3i^^r^--:><o^:^{?<Dr)i 

[0 0 7 8] 04CC^L'/c^X^7:?5P3|!&$n^i. ^<D 
$nTl<^€>3iaE(DXP^ hJ^I^SThr^P 

3ia(D;:^p.:, h-rUHSThrt&^P^v^W^WSTh 
$(ISP*- KsJ^^P Fr*^:JO>S?&^^*»J^L/. P v 

0M^$nrc^^^eEOlpII5ilgN;5^P':; ^PiteSKS 

tC». X ^ 5 Xmrn^^- F ^ P ^flf K^SiJiai^'" F 
[ 0 0 7 9 ] P i7»K*JfflirW. 

tb^p ^> i:7B$*rM«i:«?^6 --t^ l:b?l|gt^mcccfc 0 

[ 0 0 8 0 ] Xr-i. :7-4riHlKiigN;&5n i^P^Jf^SK 
jia[NsUiiTr*e<!:*iJ5E3n/cittC«. Xr--^:7^6 

^cii^TP ^mmm^v^f^uxx.^^ip'^ip^^m 

viv^mmmtmm^t>tix\.^t^\i^t^^\x. x 
f^^;^:/7tc^l^'CP-^^gg*&^«^SI (isiiKSSN^&sp-yi? 

nrc^-sifl^^^nfci^^c^i, xf*';':7•8tcii^rx 

yy'QtiCmr'r^. :^f'y^9Xf(t. 7s^-Vti^\y^ 

©itisffii p y ^m^ms.m^ t l^^-^a -sitsiii ^ 

J;b$5Lr. j?^a?--t$?:^»^>3?(Dit!Kfii*^P ^^Pi^^fl^ 

efiiCC^OrCiSi^ ([Hl$SSS:«'^P':'i'^lf^ieiS 
WTCC^c-o/cC i;&it^tH3tl/cf^P^:. i>lf1^^J^Bfra t 

mis©$ijfai*- F^p F<?:-r^o 

CO 0 8 2 ] C<DP F ^C*5l^r ti. SS&Ct^^L 

/cJ:^&c. |gKimSScDf=^^--r-fJ:b^'r;x--f ^i:b?ll» 

^accj:<p?iifiL$n-cc>-5>fii (^sow-ctii oo%) 
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[0 0 8 3 } Xf''>:7'9tC*5Cir, XiS?- h:^»^>^CD 

[0 08 4] ^^T^yy'idc^i^^x. m^<o:^uy 

[0 0 8 5] */cXf-'y >^2tC*5tir. ftljffll*- F)&^n 10 

[008 6] 3f/cX7'-y:/3W::telir. P-yi'^I^JtBI 
[0087] X-r':.7"14 CC4sl^riiI^a[N;&« P ^ 

. §a*&iHiKiie[N L9&@^rii^ <?:«^$n/c i ^ tc«, 

tCfct^^r. ^+>'fe;l':^'i?>:$?C0itS[fii7&Sp>:;i?flf|^« 

(lil^gTt^ip 7 ^^l^liIK3iS^:i±CCJ^j: ^ ;rdg, p 
^m^M^^m t LO&^Jgai/TCi-Exb ^) CC«;:^f^ 

1 8 «:ji^'r|g«lmg^<D^J«'t- k^&p ^mm^f:- k 
iO. ccD3?;^^^$^7-r^o 40 

[008 8] P Fr«. |gSbmffi07=^z^ - 

^nt^uvp mmm^ h^f:^-^^ itmn^mc ^ 

[0 08 9] 04CC7SL//cWri3:. ^ :/ 1 0 ^ic/ 1 
8tcJ:»p. P*> ^B$|gS!jmSSSfJ®^g^^^31$ti. -eo 
ffe©;^7- :7-Cc J: Op-:; ^tfc^fl^#K7t>i^3i$ . 

[0090] $A:2ts:||Jfe?^|^T«. >r 1 OtC 
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[00 9 1 ] ±iacDWr«. igttmassijffli^- f^p 
^^^i^^xmrni^xmrn^mm-r^^'^ifCOfci^K 

[0092] iiaot^Orii. X ^IslKOTSco>^ -Y 
m^^»^J:')(tCbX<,^^:^\ y^m^<D±m(0:^ 

wjmm^n^^'>^cLxi>^< . ±scdx-y«>^^^£ 
[009 3] ±iBoMr^j. ^4g«^ffl^^«fiX•r-5^^- 

I C ^StlomS^ n >f 3 titcmS^O^^L^dC 

[ 0 0 9 4 ] ±iHO«?!lrti. 1 8 OSX>f ^:.^>i^$(Jiai 

iiia-r^(iscDM^6oa (m^ft) cDiKrai^tBomts 

[0095] ^/cilBOWrti. aStftUJUi Lrjf>- 
> p - y^(D{ig«iaiS^m ^ ^ ct ^> ^ L r ^> J; I >o 

[0096] :*:^ig^iaffl-r'2>^iti»w«, mmm(om 

t}^Mm<DmmmcmmBimir^mmo:>h(DX'hj^< , 

[ 0 0 9 7 ] ±ieo«?5r^3:. 3m<oy^iyu:^mm^^ 
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[009 8] 

[^W03S!f*] «±<DJ:^tc. :^mM(^cJ:ti{t. y 
[009 9] i^fc^mM(fCj:tilct. mST-n >r JUCo^g 

[0100] w^-^^mm^^twt. ma^3 ^ jKoas 
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[(a 1 ] ^^^(ommm^^-^- K-^^xrosscm^ 

[S2 ] 0 1 ^c^L/cma6atc*>n:fSttg^ffift-^(Dig 

[04 ] ^mm^f^mvm^wmyi^vi ^ i:^imm 

Lu-Lw--mtS^n>r;U. hu-h w &g^ta 
1 0 -;:^'Y •:;^|pIgS, 13-P>hP-^, 15- 
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